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Several randomized controlled clinical 
trials have compared therapy with or 
without thalidomide in the treatment 
of advanced non-small cell lung can- 
cer (NSCLC). However, these studies 
did not produce consistent results. We 
carried out a meta-analysis to deter- 
mine the efficacy and safety of thalid- 
omide-based therapy in patients with 
advanced NSCLC. For this meta-anal- 
ysis, we selected randomized clinical 
trials that compared thalidomide in 
combination with othertherapy or oth- 
er therapy alone in patients with ad- 
vanced NSCLC. The outcomes included 
median overall survival (OS), one- and 
two-year survival, tumor response, and 
toxicities. Hazard ratios (HRs) or risk 
ratios (RRs) were reported with 95% 
confidence intervals (CIs). A total of 
5 eligible trials were included for the 
meta-analysis, with 729 patients in 
the thalidomide group and 711 pa- 
tients in the control group. Compared 
with non-thalidomide-based therapy, 
patients receiving thalidomide plus 
other therapy did not differ signifi- 
cantly in terms of one- and two-year 
survival or tumor response (RR = 1.32, 
95% CI: 0.66-2.63, p = 0.43; RR = 1.22, 
95% CI: 0.48-3.11, p = 0.68; RR = 1.05, 
95% CI: 0.92-1.19, p = 0.51, respective- 
ly). However, thalidomide-based ther- 
apy induced more grade 3-4 dizziness 
and constipation (RR = 2.05, 95% CI: 
1.10-3.81, p = 0.02; RR = 4.78, 95% CI: 
1.84-12.38, p = 0.001, respectively). 
The addition of thalidomide to other 
therapy did not improve survival and 
tumor response in patients with ad- 
vanced NSCLC, and thalidomide-based 
therapy was associated with more 
grade 3/4 dizziness and constipation. 
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Introduction 

Lung cancer is one of the most common cancers in the world. In 2011, it 
is estimated that approximately 221,000 new cases were diagnosed, and 
about 156,900 deaths occurred in the United States [1]. Among all lung 
cancer cases, non-small cell lung cancer (NSCLC) represents approximate- 
ly 70-80% with locally advanced disease accounting for about 25-30% 
and metastatic disease approximately 40-50% [2]. For locally advanced 
NSCLC patients, the current standard care is combined chemo-radiother- 
apy, which can offer 8-17% 5-year survival [3]. However, for patients with 
metastatic NSCLC, the median survival using platinum-based treatment 
is about 8 to 10 months. Although the therapeutic strategy in advanced 
NSCLC has radically changed in the last few years, the curative effect 
seems to have reached a plateau [4]. Therefore, novel treatment options 
are urgently needed. 

In recent years, angiogenesis, an essential molecular biological event in 
many physiologic as well as pathologic processes including oncogenesis and 
progression of cancer [5], has evoked a huge interest from clinicians and sci- 
entists. The vascular endothelial growth factor (VEGF) pathway plays a key 
role in tumor angiogenesis. VEGF binds to some receptors existing in host 
vascular endothelial cells, monocytes and hematopoietic precursors, and 
then stimulates endothelial cell proliferation, differentiation, migration and 
survival [6]. VEGF is expressed in the majority of NSCLC and elevated expres- 
sion is associated with early postoperative relapse and short survival [7-11]. 
The anti-VEGF antibody bevacizumab in combination with platinum-based 
chemotherapy has been identified as improving the survival in patients 
with advanced nonsquamous NSCLC [12]. Thalidomide is an oral anti-an- 
giogenic agent, which has achieved success in treating multiple myeloma. 
The advantages of thalidomide include convenient administration, lower 
costs and immunomodulatory properties [13, 14]. A study in mice showed 
that thalidomide can suppress tumor growth [15], and many phase II trials 
have indicated that thalidomide was well tolerated and has potential to im- 
prove survival in patients with advanced NSCLC [16-18]. Therefore, several 
randomized controlled clinical trials comparing therapy with or without tha- 
lidomide in the treatment of advanced NSCLC have been launched. Howev- 
er, these studies did not produce consistent results. To provide a relatively 
reliable basis for clinical rational drug use, we conducted a meta-analysis to 
evaluate the efficacy and safety of thalidomide-based therapy in patients 
with advanced NSCLC. 
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Material and methods 

Search strategy 

A literature search was performed in Medline, Embase, 
the Cochrane Library, Chinese Biomedical Literature Data- 
base, China Journal Full-text Database and Chinese Scien- 
tific Journals Database in September, 2012. No restriction 
was set for languages. The search strategy was based on 
the following Medical Subject Heading terms (MeSH) and 
text words: "thalidomide" AND ("non-small cell lung can- 
cer" OR "lung cancer" OR "lung neoplasm" OR "NSCLC"). 

Data extraction 

Relevant articles and abstracts were selected and re- 
viewed independently by two of the authors (Ying Liu and 
Shuhua He). Any discrepancies in data quality scores and 
abstraction were assessed further and resolved by consen- 
sus. The main extracted data included: 1) first author's last 
name, the year of publication; 2) the number of patients 
allocated and characteristic of patients (clinical stage); 
3) the interventional measures used (anticancer drugs, RT 
dose/Fraction in Gy, RT methods and thalidomide dose/ 
course); 4) the outcome of the trials including the tumor 
response rate, median overall survival (OS), one-year sur- 
vival and two-year survival rate plus adverse events. 

Quality assessment 

Each study was evaluated for quality usingthe previous- 
ly validated Jadad 5-point scale to assess randomization 
(0-2 points), double blinding (0-2 points) and withdrawals 
and dropouts (0-1 point) [19]. Concealment of allocation 
was assessed as adequate, inadequate or unclear. 

Inclusion criteria 

The publications included in the meta-analysis fulfill the 
following criteria: 1) trials must compare thalidomide com- 
bined with other therapy to other therapy alone for treating 
advanced NSCLC; 2) the trials were described as randomized 
controlled trials (RCTs); 3) patients must be diagnosed and 
confirmed cytologically or pathologically, with no previous 
chemotherapy or radiotherapy for their cancer; 4) outcome 
measures were survival and tumor response for the calcula- 
tion of the risk ratio (RR) at a 95% confidence interval (CI). 

Exclusion criteria 

The following studies were excluded: 1) studies lacking 
control groups; 2) those with no clearly reported outcomes of 
interest; 3) those RCTs in which SCLC patients were recruit- 
ed; 4) review articles, letters, comments and case reports; 
5) studies investigatingtumor response only, without survival. 

Outcome measures 

The outcome measures consist of survival, tumor re- 
sponse, and adverse events. Survival included one-year 
and two-year survival rate. Based on the degree of tumor 
regression, the efficacy of treatment (using the WHO "Re- 
sponse Evaluation Criteria in Solid Tumors" [20]) could be 
defined as: CR (complete response, CT and/or MRI reveal- 



ed complete clearance of the lesion); PR (partial response, 
lesion decreased > 50%); SD (lesion decreased less than 
50% or increased less than 25%); PD (size of lesion in- 
creased more than 25% after treatment). Based on the 
comparison of abdominal CTor MRI before and after treat- 
ment, tumor responses are evaluated as CR + PR. 

Statistical analysis 

Data from RCTs meeting inclusion criteria were valuat- 
ed with the Cochrane software Review Manager Version 
5.1. For time-to-event data, the log HR and its variance 
were summarized using previously reported methods [21]. 
Dichotomous data were compared using relative risks 
(RRs). Respective 95% CI was calculated for each estimate 
and presented in forest plots. 

Statistical heterogeneity among studies was assessed 
using the % 2 test and I 2 statistic [22], If P < 0.1 and I 2 > 50%, 
the heterogeneity was considered significant, then the Man- 
tel-Haenszel random-effects model was used to analyze the 
treatment groups. The fixed-effect model Mantel-Haenszel 
method was used if there was no evidence of heterogeneity 
(p > 0.1, or p < 0.1 but I 2 < 50%) between studies. Statisti- 
cal significance was p < 0.05. Publication bias was visually 
evaluated by the "funnel plot" method and statistically by 
Egger's test [23]. Subgroup analysis was performed to de- 
tect the effects of patients with different TNM stage. 

Results 

Study characteristics 

The database search strategy initially retrieved 236 pub- 
lications, and 60 were excluded due to duplication (Table 1 
and Table 2). English [24, 25] (n = 2) and Chinese [26-28] 
(n = 3) language publications met the study's inclusion 
criteria. These publications included patients receiving 
thalidomide-based therapy (n = 729) and non-thalido- 
mide-based therapy (n = 711) (Fig. 1). 

Quality assessment 

The methodological quality of studies is reported in Ta- 
ble 3. Three trials [25, 27, 28] explicitly stated the method 
of randomization, whereas the other studies did not pro- 
vide this information. Two trials [25, 26] were described 
with the term "double blinding" and there was no evi- 
dence of allocation concealment. Three trials [24, 25, 27] 
reported withdrawals and excluded these from the analy- 
sis. There were no studies with incomplete outcome data, 
early stoppage bias, or baseline imbalances. Based on the 
rating system, the quality of most trials was poor, which 
might influence the results of the analysis. 

Meta-analysis outcomes 
Median overall survival 

Only two trials [24, 25] reported HRsfor median OS. Me- 
ta-analysis indicated that the HR for OS favored non-tha- 
lidomide-based therapy (HR = 2.94, 95% CI: 2.61-3.32, 
p < 0.00001), without evidence of heterogeneity between 
the studies (I 2 = 20%, p = 0.26) (Fig. 2). The pooled HR was 
performed usingthe fixed-effect model. 
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Table 1. Characteristics of included randomized controlled trials (RCTs) 



Author 


Treatment 


No. of 


TNM 


Median 


Survival rate (%) 




Tumor response (%) 




(year) 


modality 


patients 


stage 


OS 
(months) 


1 year 2 year 


CR 


PR 


SD 


PD 


Hoang, T 
2012 


chemoradiotherapy 
thalidomide 


271 


MIA 
IIIB 


16 




2.7 


35.5 


36.3 


14.3 




chemoradiotherapy 
placebo 


275 


IIIA 
IIIB 


15.3 




4.2 


30.8 


40.8 


12.3 


Lee, SM 
2009 


chemotherapy 
thalidomide 


372 


IIIB 
IV 


8.5 


35 12 


40 a 










chemotherapy 
placebo 


350 


IIIB 
IV 


8.9 


38 16 


42 a 








He, QS 
2008 


chemotherapy 
thalidomide 


19 


IIIB 
IV 


10.0 


31.6 5.3 


0 


31.5 


21.1 


47.4 




chemotherapy 
placebo 


20 


IIIB 
IV 


9.0 


25 0 


0 


30 


10 


60 


Jiang, WM 

2010 


chemotherapy 
thalidomide 


31 


IIIB 
IV 


10.0 




45.P 










chemotherapy 
placebo 


30 


IIIB 
IV 


9.2 




40 a 








He, HJ 
2011 


chemoradiotherapy 
thalidomide 


36 


IIIA 
IIIB 




77.78 47.22 


44.44a 










chemoradiotherapy 
placebo 


36 


IIIA 
IIIB 




66.67 22.22 


22.22 a 









"CR + PR 



Table 2. Features of interventional measures 
Author Chemotherapy agents 



Radiotherapy 



Thalidomide 



Hoang, T Paclitaxel 225 mg/m 2 and carboplatin 
area under the curve (AUC) 6 followed 
by 60 Gy thoracic radiation administe- 
red concurrently with weekly paclita- 
xel 45 mg/m 2 and carboplatin AUC 2 



Linear accelerator photon beams of 
at least 6 MeV energy were delivered 
to the lung tumor and nodal disease 
at 2-Gy per fraction per day for 
30 fractions, five fractions per week, 
over 6 weeks. D T 60 Gy 



The starting dose of thalidomide was 
200 mg, which was subsequently 
increased by 100 mg every week as 
tolerated up to a total daily dose of 
1,000 mg 



Lee, SM Gemcitabine 1,200 mg/m 2 intravenous 

(days 1) and 8 of 21-day cycle) and car- 
boplatin area under the curve 5 or 6, 
dependent on method of glomerular 
filtration rate estimation (day 1), for 
a maximum of 4 cycles 

He, QS Navelbine 25 mg/m 2 intravenous 

(days 1 and 8 of 21-day cycle) and ci- 
splatin 30 mg/m 2 intravenously guttae 
(day 1-3) for a maximum of 4 cycles 

Jiang, WM Gemcitabine 1,000 mg/m 2 intrave- 
nous (days 1 and 8 of 21-day cycle) 
and cisplatin 20 mg/m 2 intravenously 
guttae (day 1-4 of 21-day cycle) for 
a maximum of 4 cycles 

He, HJ Docetaxel 75 mg/m 2 (days 1) and 

cisplatin 25-30 mg/m 2 intravenously 
guttae (day 1-4 of 21-day cycle) for 
a maximum of 4-6 cycles 



Concurrent conformal radiation using 
6 MV or X-ray to the lung tumor and 
nodal disease at 2.0-2.2 Gy per frac- 
tion per day. D T 64-66 Gy 



The starting dose was 100 mg/d and, 
if tolerated, increased to 150 mg/d at 
the end of chemotherapy for 1 month, 
then to 200 mg/d continued for the 
rest of the trial 

The starting dose was 100 mg/d 
and, if tolerated, increased by 50 mg 
every week up to 200 mg/d for three 
months. 

The dose was 200 mg/d (day 1-60) 



The starting dose was 100 mg/d for 
a week and, if tolerated, increased 
to 150 mg/d at the beginning of the 
second week and continued for at 
least two months 
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Initially identified records 
(n = 176) 



Duplicates identified in 
NoteExpress (n = 60) 



Selection by abstracts 
and titles (n = 116) 



Review of full text version 
(n = 28) 



Paper rejected based 
on review of abstracts 
and titles (n = 88) 



Quantified RCTs 
(n = S) 



Paper rejected based on: 

phase II trials (n = 6) 
No appropriate outcome 

data (n = 10) 
RCTs about SCLC (n = 7) 



RCT- randomized controlled trial 

Fig. 1. Procedures used for trial selection 

One-year survival 

Three trials [25, 27, 28] reported one-year survival data. 
Meta-analysis for 1-year survival showed that thalido- 
mide-based therapy had a comparable 1-year survival 
with non-thalidomide-based therapy (RR = 1.32, 95% 
CI: 0.66-2.63, p = 0.43; heterogeneity p = 0.001). Exam- 
ining the data in Table 1 indicated that He [27] included 
IIIA stage patients, which could contribute to statistical 
heterogeneity. To test this hypothesis, subgroup analyses 
showed that statistical heterogeneity disappeared (hetero- 
geneity p = 0.99), and the pooled RRs for 1-year survival 
showed there was no statistical difference between the 
two groups (Fig. 3). 

Two-year survival 

Three trials [25, 27, 28] were identified with outcome 
measurements of two-year survival. Meta-analysis showed 
there was no statistical difference in two-year survival 
between thalidomide-based therapy and non-thalido- 
mide-based therapy (RR = 1.22, 95% CI: 0.48-3.11, p = 0.68; 



heterogeneity p = 0.03). As with one-year survival, we 
dropped the He, HJ [27] trial and the pooled RRs also showed 
no statistical difference between two groups (RR = 0.72, 95% 
CI: 0.49-1.07, p = 0.10; heterogeneity p = 0.35) (Fig. 4). 

Tumor response (CR + PR) 

All five trials [24-28] reported tumor response data. The 
pooled RR indicated that there was no statistical signifi- 
cance when thalidomide-based therapy was compared 
with non-thalidomide-based therapy (RR = 1.05, 95% CI: 
0.92-1.19, p = 0.51) (Fig. 5). The fixed-effect model was 
used because of no heterogeneity between the studies 
(I 2 = 12%, p = 0.34). 

Adverse events 

As shown in Figures 6-7, we analyzed grade 3-4 adverse 
events including hematologic toxicity such as leucopenia, 
neutropenia, and thrombocytopenia, and non-hemato- 
logic toxicity such as nausea or vomiting, rash, consti- 
pation and thromboembolic events between thalido- 
mide-based-therapy and non-thalidomide-based therapy. 
Fourtrials [24-26, 28] reported leucopenia, threetrials [24- 
26] reported thrombocytopenia, and two trials [24, 25] re- 
ported neutropenia, nausea/vomiting, rash, constipation, 
dizziness, and thrombosis/embolism. Thalidomide-based 
therapy and non-thalidomide-based therapy did not dif- 
fer significantly in leucopenia, neutropenia and thrombo- 
cytopenia (RR = 1.15, 95% CI: 0.89-1.48, p = 0.29; RR = 1.08, 
95% CI: 0.91-1.28, p = 0.37; RR = 0.91, 95% CI: 0.71-1.18, 
p = 0.49, respectively). Regarding non-hematologic toxicity, 
compared with non-thalidomide-based therapy, there was 
a significant increase in constipation and rash (RR = 2.05, 
95% CI: 1.10-3.81, p = 0.02; RR = 4.78, 95% CI: 1.84-12.38, 
p = 0.001, respectively), but no statistically significant 
difference in dizziness, thrombosis/embolism and nausea/ 
vomiting (RR = 1.56, 95% CI: 0.78-3.11, p = 0.21; RR = 3.36, 
95% CI: 0.57-19.92, p = 0.18; RR = 0.83, 95% CI: 0.49-1.39, 
p = 0.48, respectively) was observed. The random-effect 
model was used for thrombosis/embolism toxicity be- 
cause of heterogeneities (I 2 = 68%, p = 0.08). There was 
no significant heterogeneity for other adverse event 
analyses. 



Table 3. Methodological quality of included studies 



Study 


Randomization 
State method 
described 


Double-blinding 
State method 
described 


Description of 
withdrawals/ 
dropouts 8 


Jadad score b 


Allocation 
concealment 


Hoang, TM 


V 


unclear 


X 


NA 


adequate 


2 


unclear 


Lee, SM 


V 


adequate 


V 


adequate 


adequate 


5 


adequate 


He, QS 




adequate 


X 


NA 


inadequate 


3 


unclear 


Jiang, WM 




inadequate 


V 


inadequate 


inadequate 


2 


unclear 


He, HJ 




adequate 


x 


NA 


adequate 


3 


unclear 



NA-not applicable, check mark -yes, X-no 

"To be graded as "adequate", the description must include the number and reasons for withdrawals in each group; if there were no withdrawals, 
it must be stated in the article 
described by Jadad et al. [19] 
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Study or Subgroup 



Treatment Control 
log [Hazard ratio] SE Total Total 



Weight 



Hazard ratio 
IV, Fixed, 95% CI 



Hazard ratio 
IV, Fixed, 95% CI 



Hoang, T 


1.14 0.0824 


271 


275 


56.5% 


3.13 [2.66, 3.67] 




Lee, SM 


1 0.094 


372 


350 


43.5% 


2.72 [2.26, 3.27] 




Total (95% CI) 


_ 1 TC Af - I ID — r\ 12 _ mo/ 


643 


625 


100.0% 


2.94 [2.61, 3.32] 

1 1 


♦ 

1 1 



Test for overall effect: Z = 17.42 (P < 0.00001) 



0.2 0.5 
Favours thalidomide 



1 2 5 
Favours non-thalidomide 



SE - standard error, IV- inverse variance, CI - confidence interval 

Fig. 2. Comparison of overall survival between thalidomide and non-thalidomide based therapy 



Study or Subgroup 


Weight 


Risk Ratio 
M-H, Random, 95% CI 


Risk Ratio 
M-H, Random, 95% CI 




He, QS 


22.4% 


1.26 [0.46, 3.46] 








■ 




He.HJ 


36.5% 


2.14 [1.39, 3.31] 




1 




Lee, SM 

Total (95% CI) 

Total events 


41.2% 
100.0% 


0.88 [0.72, 1.07] 
1.32 [0.66, 2.63] 








1 1 


1 


1 


Heterogeneity: Tau 2 = 
Test for overall effect 


0.29; x 2 = 13.70, df = 
Z = 0.78 (P = 0.43) 


2 (P = 0.001); I 2 = 85% 


0.2 0.5 


I 2 


5 



Favours non-thalidomide Favours thalidomide 



M-H - Mantel-Haenszel, CI - confidence interval 

Fig. 3. Comparison of two-year survival between thalidomide and non-thalidomide based therapy 



Study or Subgroup Weight 



Risk Ratio 
M-H, Random, 95% CI 



Risk Ratio 
M-H, Random, 95% CI 



He, QS 


7.7% 


3.15 [0.14, 72.88] 








■ 




He, HJ 
Lee, SM 

Total (95% CI) 

Total events 


42.0% 


2.00 [0.98, 4.08] 
0.70 [0.47, 1.04] 

1.22 [0.48, 3.11] 








50.3% 
100.0% 




— ■ 










Heterogeneity: Tau 2 = 
Test for overall effect 


0.29; x 2 = 7.04, df = 2 (P = 
Z = 0.41 (P = 0.68) 


0.03); I 2 = 72% 


1 1 

0.01 0.1 


1 — 

1 10 


— 1 — 

100 



Favours non-thalidomide Favours thalidomide 



M-H- Mantel-Haenszel, CI - confidence interval 

Fig. 4. Comparison of two-year survival between thalidomide and non-thalidomide based therapy 



Publication bias 

The funnel plot for the comparison of tumor response 
was visually symmetrical (Fig. 8), which indicated that our 
meta-analysis was not affected by publication bias. Quan- 
titative Begg's test and Egger's test did not find evidence 



of publication bias (P 
response. 

Discussion 



Begg's 



> 0.806, P, 



Egger's 



: 0.222) for tumor 



The vascular endothelial growth factor and its receptor 
system play a key role in tumor angiogenesis; therefore, 
angiogenic inhibition has become a promising anti-cancer 
therapy. Some studies [29, 30] have shown that thalido- 



mide inhibits angiogenesis by interfering with basic fibro- 
blast growth factor (bFGF) and/or VEGF. A phase II study 
[18] explored the safety of combining thalidomide with 
carboplatin and paclitaxel for stage IIIA, 1MB, or IV NSCLC 
and indicated that this therapy was well tolerated and 
supported further investigation. Another trial [16] combin- 
ing thalidomide with irinotecan and gemcitabine showed 
that this combination is active in advanced NSCLC with 
a manageable toxicity profile. In 2008, He etal. [28] report- 
ed that thalidomide plus vinorelbine and cisplatin increase 
the tumor response and median overall survival. After that, 
some randomized controlled trials [26, 27] demonstrated 
that thalidomide-based combined therapies improve re- 
sponse and do not increase the toxicity in treatment of 
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Study or Subgroup Weight 



Risk Ratio 
M-H, Fixed, 95% CI 



Risk Ratio 
M-H, Fixed, 95% CI 



Lee, SM 
He, QS 

Hoang, T 

Jiang, WM 

He, HJ 

Total (95% CI) 



56.6% 
2.2% 

33.7% 

4.6% 

3.0% 

100.0% 



0.95 [0.80, 1.14] 
1.05 [0.41, 2.70] 

1.10 [0.88, 1.39] 

1.13 [0.63, 2.03] 

2.00 [0.98, 4.08] 

1.05 [0.92, 1.19] 



Total events 

Heterogeneity: x 2 = 4.53, df = 4 (P = 0.34); I 2 = 12% 
Test for overall effect: Z = 0.67 (P = 0.51) 



0.2 0.5 
Favours non-thalidomide 



M-H - Mantel-Haenszel, CI - confidence interval 

Fig. 5. Comparison of tumor response between thalidomide and non-thalidomide based therapy 



Thalidomide 



Placebo 



Risk ratio 



Study or Subgroup 




Events 


Total 


Events 


Total 


Weight 


M-H, Fixed, 95% CI 


1.5.1 lll-IV Leukopenia 
















He, QS 




7 


20 


6 


19 


1.7% 


1.11 [0.45, 2.70] 


Lee, SM 




71 


372 


60 


350 


16.9% 


1.11 [0.82, 1.52] 


Hoang, T 




28 


288 


23 


289 


6.3% 


1.22 [0.72, 2.07] 


Jiang, WM 




4 


31 


3 


30 


0.8% 


1.29 [0.31, 5.29] 


Subtotal (95% CI) 






711 




688 


25.7% 


1.15 [0.89, 1.48] 


Total events 




110 




92 








Heterogeneity: x 2 = 0.12, df = 3 (P = 0.99); 
Test for overall effect: Z = 1.05 (P = 0.29) 


I 2 = 0% 










1.5.2 lll-IV Neutropenia 
















Lee, SM 




140 


372 


122 


350 


34.3% 


1.08 [0.89, 1.31] 


Hoang, T 




55 


288 


51 


289 


13.9% 


1.08 [0.77, 1.53] 


Subtotal (95% CI) 






660 




639 


48.2% 


1.08 [0.91, 1.28] 


Total events 




195 




173 








Heterogeneity: x 2 = 0.00, df = 1 (P = 0.99); I 2 = 0% 
Test for overall effect: Z = 0.89 (P = 0.37) 










1.5.3 lll-IV Thrombocytopenia 












Hoang, T 




2 


288 


3 


289 


0.8% 


0.67 [0.11, 3.97] 


Lee, SM 




81 


372 


85 


350 


23.9% 


0.90 [0.69, 1.17] 


Jiang, WM 




7 


31 


5 


30 


1.4% 


1.35 [0.48, 3.80] 


Subtotal (95% CI) 






691 




669 


26.1% 


0.91 [0.71, 1.18] 


Total events 




90 




93 









1 2 5 

Favours thalidomide 



Risk ratio 
M-H, Fixed, 95% CI 



Heterogeneity: x 2 = 0.70, df = 2 (P = 0.71); I 2 = 0% 
Test for overall effect: Z = 0.69 (P = 0.49) 



Total (95% CI) 

Total events 



2062 



395 



1996 



100.0% 



1.05 [0.93, 1.19] 



358 



Heterogeneity: x 2 = 2.48, df = 8 (P = 0.96); I 2 = 0% 

Test for overall effect: Z = 0.82 (P = 0.41) 

Test for subgroup differences: x 2 = 1-69, df = 2 (P = 0.43); I 2 = 0% 



M-H - Mantel-Haenszel, CI - confidence interval 

Fig. 6. Summary of grade 3-4 hematological toxicity 



0.01 0.1 
Favours non-thalidomide 



1 10 100 

Favours thalidomide 



The efficacy and safety of thalidomide-based therapy in patients with advanced non-small cell lung cancer: a meta-analysis 



45 



Study or Subgroup 


Experimental 
Events Total 


Control 
Events 


Total 


Weight 


Risk ratio 
M-H, Fixed, 95% CI 


1.9.4 lll-IV Constipation 












Hoang, T 


9 288 


1 


289 


1.6% 


9.03 [1.15, 70.83] 


Jiang, WM 


4 31 


1 


30 


1.6% 


3.87 [0.46, 32.67] 


Lee, SM 


17 372 


12 


350 


20.0% 


1.33 [0.65, 2.75] 


Subtotal (95% CI) 


691 




669 


23.2% 


2.05 [1.10, 3.81] 


Total events 


30 


14 








Heterogeneity: x 2 = 3.69, df = 


2 (P = 0.16); I 2 = 46% 











Risk ratio 
M-H, Fixed, 95% CI 



Test for overall effect: Z = 2.26 (P = 0.02) 



1.9.5 lll-IV Rash 

Hoang, T 7 288 

Lee, SM 18 372 

Subtotal (95% CI) 660 

Total events 25 

Heterogeneity: x 2 = 0.18, df = 1 (P = 0.67); I 2 = 0% 
Test for overall effect: Z = 3.22 (P = 0.001) 



289 
350 
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1.6% 
6.7% 
8.3% 



7.02 [0.87, 56.73] 
4.23 [1.45, 12.39] 
4.78 [1.84, 12.38] 



1.9.6 lll-IV Nausea/Vomiting 

Hoang, T 7 
Lee, SM 18 
Subtotal (95% CI) 

Total events 25 

Heterogeneity: x 2 = 0.02, df = 1 (P = 0.89) 
Test for overall effect: Z = 0.71 (P = 0.48) 



288 
372 
660 



= 0% 



1.9.7 lll-IV Dizziness 

Hoang, T 
Lee, SM 

Subtotal (95% CI) 

Total events 



5 
15 



20 



288 
372 
660 



Heterogeneity: x 2 = 2.31, df = 1 (P = 0.13); I 2 = 57% 
Test for overall effect: Z = 1.26 (P = 0.21) 



Total (95% CI) 

Total events 



2671 



100 



9 
20 



29 



0 
12 



12 



289 
350 
639 



289 
350 
639 



2586 



60 



Heterogeneity: x 2 = 17.13, df = 8 (P = 0.03); I 2 = 53% 
Test for overall effect: Z = 2.90 (P = 0.004) 

Test for subgroup differences: x 2 = 11.65, df = 3 (P = 0.009); I 2 = 74.3% 



14.5% 
33.3% 
47.8% 



0.8% 
20.0% 
20.8% 



100.0% 



0.78 [0.29, 2.07] 
0.85 [0.46, 1.57] 
0.83 [0.49, 1.39] 



11.04 [0.61, 198.70] 
1.18 [0.56, 2.48] 
1.56 [0.78, 3.11] 



1.59 [1.16, 2.17] 
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Risk ratio 
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Lee, SM 
Hoang, T 

Subtotal (95% CI) 

Total events 



372 
288 



660 



26 
1 



59 



Heterogeneity: Tau 2 = 1.23; x 2 = 3.16, df = 1 (P = 0.08); I 2 
Test for overall effect: Z = 1.33 (P = 0.18) 
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M-H - Mantel-Haenszel, CI - confidence interval 

Fig. 7. Summary of grade 3-4 nonhematological toxicity 
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Fig. 8. Funnel plot for comparison of tumor response 

patients in advanced NSCLC. However, Lee et al. [25] per- 
formed a randomized, double-blind, placebo-controlled 
trial and found no difference in progression-free survival 
or overall survival when thalidomide was added to gem- 
citabine and carboplatin. Another phase III trial [24] eval- 
uated the efficacy of carboplatin, paclitaxel and radiother- 
apy with or without thalidomide for stage III NSCLC and 
concluded that the addition of thalidomide to chemo-ra- 
diotherapy increased toxicity but did not improve survival 
in patients with locally advanced NSCLC. Therefore, we 
conducted a meta-analysis to provide a relatively objective 
evaluation of the efficacy and safety of thalidomide-based 
therapy in patients with advanced NSCLC. 

In our meta-analysis, we found that whether thalido- 
mide was used or not used in combination with conven- 
tional treatment, there was no significant difference in 
terms of one- and two-year survival or tumor response. 
However, a significant increase of median OS was found 
in non-thalidomide based therapy. We found that trials 
analyzed for OS had a large sample size while some small 
sample trials were included when the one- and two-year 
survival and tumor response were evaluated, which might 
induce a difference outcome. Among these trials, only Lee 
et al. [25] reported that thalidomide might benefit those 
with squamous histology. Because it was a retrospective 
analysis, those data were not sufficient to claim proof, but 
only to generate hypotheses for further study. In terms of 
the association between dose of thalidomide and effect, 
when Hoang et al. [24] increased the dose from 100 mg/ 
day up to 1000 mg/day it did not seem more effective, 
which was consistent with other studies investigating the 
dose response relationship in multiple myeloma [31] and 
small-cell lung cancer [32, 33]. Regarding grade 3-4 tox- 
icity data, our pooled analysis showed that the addition 
of thalidomide to chemotherapy or chemo-radiotherapy 
did not increase bone marrow toxicity such as leucope- 
nia or neutropenia but induced a higher rate of grade 3 
or greater non-hematologic toxicities including dizziness, 
constipation, rash and thromboembolic events. Among 
these non-hematologic toxicities, venous thromboem- 
bolic events (VTE) such as deep venous thrombosis (DVT) 
and pulmonary embolus (PE) are a common and head- 
ache-causing toxicity associated with thalidomide. A meta- 
analysis [34] reported that patients on thalidomide are 
2.6 times more likely to develop VTE, and patients on com- 
bination therapy with thalidomide and dexamethasone 



are eight times more likely to develop VTE. Therefore, in 
2007, the American Society of Clinical Oncology recom- 
mended that myeloma patients treated with thalidomide 
and chemotherapy or dexamethasone receive either 
low-molecular weight heparins or warfarin (to an interna- 
tional normalized ratio of -1.5) as prophylaxis against VTE 
[35]. However, in the ECOG 3598 study [24], taking low- 
dose aspirin daily did not prevent or reduce the incidence 
of thromboembolic events. 

Several limitations in our study should also be not- 
ed. First, not all the included RCTs described methods of 
randomization and adequate allocation concealment, 
that is, many were of low quality; secondly, three of the 
available trials are of small sample size, which may lead 
to a small-study effect, in which reported effects are larg- 
er [36]; thirdly, some trials did not report all the relevant 
data, which might influence the result; finally, a stratified 
analysis of histology type was not performed in this me- 
ta-analysis because efficiency and survival data of certain 
types of cancer were not reported in trials. Actually, similar 
with bevacizumab, histologic type might affect survival 
in NSCLC. Therefore, although thalidomide-based thera- 
py showed no significant difference in one- and two-year 
survival or tumor response in this meta-analysis, owing to 
the lack of stratified analysis according to histology type, 
clinical application of these results should be cautious, es- 
pecially for squamous cell lung cancer. 

In conclusion, based on the results of our meta-analysis, 
thalidomide plus other therapy did not improve the one 
and two-year survival or tumor response in patients with 
advanced NSCLC, and thalidomide-based therapy was asso- 
ciated with more grade 3/4 dizziness and constipation. Phy- 
sicians should be aware of the risks associated with thalido- 
mide, and balance therapeutic benefits with adverse events. 
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